Cl] 2 reported by P. Power et al. [S3] could not be reproduced and had to be modified to afford the germanium(II) compound in high yield as a bright orange to yellow solid depending on the crystallization conditions. For simplicity reasons the monomeric formulas E(Ar Mes )Cl (E = Ge, Sn) were used in the text for the compounds, which forms dimers in the solid-state. [S3] The purity of all starting materials was checked by NMR [S2] P. Ghana, M. I. Arz, U. Das, G. Schnakenburg, A. C. Filippou, Angew. Chem. Int. Ed. 2015, 54, 9980-9985; Angew. Chem. 2015, 127, 10118-10123. [S3] R. S. Simons, L. Pu, M. M. Olmstead, P. P. Power, Organometallics 1997 , 16, 1920 -1925 [S4] C. G. and tmps (592 mg, 2.21 mmol, 1.09 eq.) in 80 mL of THF and then closed with a mercury bubbler. The reaction mixture was vigorously stirred and irradiated with two external LED lamps (λ = 465 nm, P = 2.5 W each), which were placed at a distance of 2 cm from the Schlenk tube. After a few minutes, the color of the solution changed to orange and gas (CO) was released via the mercury bubbler. During photolysis a colorless precipitate deposited on the glass surface of the reaction vessel and was removed mechanically after 14 h by use of a strong magnet and the magnetic stirring bar. The course of the reaction was followed by FT-IR spectroscopy and completion of the reaction after 38 h of irradiation was confirmed by FT-IR spectroscopy.
[ , Figure S1 ): ν � = 1900 (m), 1787 (vs), 1764 (m), 1732 (m) (ν CO ).
IR (toluene, cm , Figure S2 and Figure S3 ): ν � = 3028 (w), 2958 (w), 2892 (w), 2857 (w), 2806 Figure S5 and Figure S6 ): δ = 0.9 (dt, 3 J(C,P) = 4. Figure S8 Figure S5 ; the character S marks the natural abundance 13 C signal of the deuterated solvent. Storage of the solution at − 30 °C over night yielded only a small amount of crystalline material and rapid cooling of the solution to − 78 °C for ten minutes resulted in the separation of a brown oil. Therefore, the solvent was removed in vacuo again, and the residue was crystallized from 1.5 mL of a toluene/n-hexane mixture (1:2) at − 30 °C. The brown, microcrystalline solid was collected by filtration at − 30 °C, washed with n-pentane (2 × 2 mL) at the same temperature and dried for two hours under vacuum at ambient temperature to afford the silylidyne complex 2-Si as a red-brown, microcrystalline solid. Yield: 480 mg (0.54 mmol, 59 %).
[S10]
Compound 2-Si is moderately soluble in n-pentane and n-hexane, and readily soluble in Figure S16 and Figure [S11] The broad signal of the C 1 carbon atom at δ = 150.63 ppm appearing next to the sharp signal of the C 4 carbon atom at δ = 150.56 ppm ( Figure S14 H} NMR spectrum (59.63 MHz) of compound 2-Si in benzene-d6 at 298 K from 50 to 500 ppm.
The inset shows an enlarged excerpt of the spectrum. ∆ν 1/2 ≈ 130 Hz S17 resulting orange-brown mixture was allowed to warm to room temperature within 1.5 h. The color of the suspension turned violet-brown at a temperature of -35 °C under gas evolution.
The reaction mixture was stirred for one hour at ambient temperature and then a FT-IR spectrum of the mixture was recorded to confirm the complete conversion of the starting material 1 to the germylidyne complex 3-Ge. All volatiles were removed under reduced pressure, and the resulting violet-brown residue was extracted with a 1:1 mixture of toluene and petrol ether 40/60 (3 × 17 mL). The combined extracts were concentrated under reduced pressure to a volume of approximately 2 mL, upon which a brown, crystalline precipitate formed. The suspension was stored at -30 °C for 14 h to complete the crystallization of complex 3-Ge. The suspension was filtered at -30 °C, and the dark brown crystals were washed with a 1:2 mixture of diethyl ether and n-pentane (3 × 5 mL) at room temperature.
Drying of the solid under vacuum for one hour yielded the toluene-hemisolvate of 3-Ge as dark violet crystals. The crystals were grinded and then suspended in 5 mL of n-pentane and stirred for 24 h to remove the toluene, which was accomplished after filtration of the pale violet n-pentane supernatant. The resulting deep magenta powder was dried under high vacuum for one hour to obtain 392 mg (0.49 mmol, 54 %) of the germylidyne complex 3-Ge.
The compound is moderately soluble in benzene and toluene, and shows a good solubility in THF. It decomposes without melting to a dark brown substance at 284 °C.
Elemental analysis calcd. (%) for C 36 H 52 GeNbO 2 P 3 Si (803.32 g mol Figure S22 and Figure S23 ): δ = 0.6 (q, 3 J(C,P) = 6. Figure S22 ; the character S marks the , Figure S29 and Figure S30 Figure S32 and Figure S33 Figure S32 ; the 13 C signal of the deuterated solvent is marked with the character S. impurities present in the recovered deuterated solvent, which was used for recording this 1 H NMR spectrum.
Enlarged excerpts of the spectrum are shown in the insets.
[Cp(CO) 3 Nb=Ge(Ar

Mes )Cl)] (5-Ge)
A Schlenk tube was charged with 100 mg (0.37 mmol) of [CpNb(CO) 4 ], 156 mg (0.37 mmol, 1 eq.) of Ge(Ar Mes )Cl and 15 mL of THF, and attached to a mercury bubbler. The orange solution was then irridiated with a blue light LED (λ = 465 nm, 2.5 W), which was placed in direct contact with the reaction vessel. The color of the reaction mixture changed to redbrown and gas-evolution was observed. Complete consumption of the starting material and a quite selective formation of 5-Ge after 4h of irradiation was confirmed by IR spectroscopy.
The solvent was removed under reduced pressure and the resulting brown residue was washed with n-pentane (4 × 5 mL), and then extracted with boiling n-hexane (4 × 10 mL).
Upon cooling the extract to room temperature, red-orange, spectroscopically pure crystals of 5-Ge separated from the solution, which were filtered from the orange mother liquor and dried in vacuo for 1 h. Yield: 62 mg (0.09 mmol, 25 %).
Compound 5-Ge is almost insoluble in n-pentane at room temperature, moderately soluble in toluene and boiling n-hexane, and readily soluble in THF.
IR (n-hexane, cm , C 6 H 3 ), 158.7 (s, 1C, C 1 , C 6 H 3 ).
[S13]
[S13] No two-dimensional 1 H, 13 C correlated NMR spectra of 5-Ge using the HSCQ and HMBC method were 
Cyclic Voltammetry
The cyclic voltammetric studies of the ylidyne complexes 2-Si, 3-Ge and 3-Sn were performed with an Autolab Eco electrochemical workstation composed of an Autolab PGSTAT 20 potentiostat/galvanostat. The results were processed with the Autolab software version 4.9. All experiments were carried out under argon atmosphere in a gas-tight specially designed full-glass-three-electrode cell at −11 °C. A glass-carbon disk electrode with a diameter of 2 mm was used as working electrode and a platinum wire with a diameter of 1 mm as counter electrode. A solution of decamethylferrocene (dmfc, 4 mM) [S14] and
[N( The cyclic voltammogram of 2-Si displays four irreversible electron transfer processes ( Figure S40 and Table S1 ). The two irreversible processes at very low potentials (E [S14] The dmfc 1+/0 redox couple has been shown to be a superior reference standard for redox potentials The cyclic voltammograms of the germylidyne complex 3-Ge display three electron-transfer steps ( Figure S41 ). The two steps at E 1/2 (1) = −2612 mV and E 1/2 (2) = −405 mV involve a reversible one-electron reduction and oxidation of the germylidyne complex 3-Ge, respectively, whereas the third step at E pa (3) = + 646 mV (at v = 100 mVs −1
S34
) involves an irreversible follow-up oxidation of 3-Ge + ( Table 2 ). The following criteria were applied to verify the reversibility of the first two electron transfer steps. Firstly, the half-wave potential E 1/2 was found to be constant and the peak current ratio i pc / i pa = 1 for all scan rates ( Table 2) .
Secondly the peak potential separation ∆E p did not change with increasing scan rate and ranged from 60 mV -64 mV ( Table 2) . ∆E p had a slightly higher value than that expected for an ideal one-electron Nernstian process (52 mV at 262 K), but a similar value to that found for decamethylferrocene under the same conditions (the slightly larger ∆E p values can be attributed to incomplete iR compensation). Thirdly a plot of the cathodic peak current i pc against the square root of the scan rate confirmed an almost linear relationship. Exemplarily, the single scan cyclic voltammograms for the reversible one-electron oxidation of 3-Ge at E 1/2 = −405 mV are displayed in Figure S42 , and a plot of the cathodic peak current i pc against the square root of the scan rate for this electron-transfer step is depicted in Figure   S43 . The redox step at E 1/2 = −405 mV involves a one-electron oxidation of 3-Ge as The cyclic voltammograms of the stannylidyne complex 3-Sn display as those of 3-Ge three electron transfer steps ( Figure S44 ). However, in contrast to 3-Ge all redox steps are irreversible ( Table 3) . [S16] The hydrogen atoms were included isotropically using the riding model on the bound carbon atoms.
CCDC numbers CCDC 1553387 (2-Si), CCDC 1553388 (3-Ge), CCDC 1553389 (3-Sn) and 1555671 (5-Ge) contain the supplementary crystallographic data for this paper, which can be obtained free of charge from the Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif.
[S16] Sheldrick, G. M. ShelXS97 and ShelXL97, University of Göttingen, Germany, 1997. 
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Crystal data and structure refinement for 2-Si
